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(54) FUEL CELL GENERATOR AND ITS OPERATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell 
generator and its operation method high in economical 
efficiency, by suppressing the electricity consumption on 
startup. 

SOLUTION: In the operation method of a fuel cell 
generator which supplies waste heat from fuel cells to a hot 
water tank 10, a part of thermal energy stored in the hot 
water tank 10 is used as at least the part of supply heat 
necessary for fuel cell startup. For implementing the 
method, when the detected value by a temperature detector 
of hot water tank circulating water 8 is higher than the 
detected value by a temperature detector of cell cooling 
water 6 at the initiating time of the fuel cell 1, a three way 
adjusting valve 7 is controlled in order to flow cell cooling 
water to a cell cooling water cooler 2. When lower, the 
three way adjusting valve 7 is controlled in order to flow 
the cell cooling water to a cell cooling water bypass line 
60a. Furthermore, the fuel cell generator is provided with 
an operation/control device 70 which operates a cell 
cooling water warming heater 4 in order to add thermal energy when the lower case and lack of the 
supply heat necessary for fuel cell startup are happened. 
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* NOTICES * 

•IPO and XNPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 
[Claim 1] 

In an operating method of a fuel cell power plant which supplies waste heat of a fuel cell to a hot 

water storage tank as equipment for a waste heat management via battery cooling water, 

An operating method of a fuel cell power plant characterized by exploiting a part of thermal energy 

of supply heat required at the time of starting of said fuel cell stored in said hot water storage tank in 

part at least. 

[Claim 2] 

An operating method of a fuel cell power plant performing supply of thermal energy stored in said 
hot water storage tank in the operating method according to claim 1 by carrying out conduction of 
the warm water of a hot water storage tank internal temperature water cycle system to a battery- 
cooling-water condensator formed in the battery-cooling-water circulatory system. 
[Claim 3] 

In the operating method according to claim 2, detected water temperature of a prescribed position of 
said hot water storage tank internal temperature water cycle system, When it is when lower than 
detected water temperature of a prescribed position within the battery-cooling-water circulatory 
system and supply heat required at the time of starting of said fuel cell runs short, An operating 
method of a fuel cell power plant working a battery-cooling- water temperature-up heater formed in 
reboiling ****** or the battery-cooling-water circulatory system of gas with which said hot water 
storage tank is provided, and supplying thermal energy. 
[Claim 4] 

A fuel cell body, the battery-cooling-water circulatory system which cools a fuel cell body, and a hot 
water storage tank as equipment for a waste heat management of a fuel cell body, A hot water 
storage tank internal temperature water cycle system and a battery-cooling-water condensator which 
it was provided in said battery-cooling- water circulatory system, and was constituted so that warm 
water of said hot water storage tank internal temperature water cycle system and heat exchange were 
possible, A battery-cooling-water temperature-up heater and a battery-cooling-water thermometric 
element formed in said battery-cooling- water circulatory system, In a fuel cell power plant provided 
with a battery-cooling-water bypass line and a three-way-type control valve of a hot water storage 
tank circulating-water-temperature detector formed in said hot water storage tank internal 
temperature water cycle system, and a battery-cooling-water condensator formed in said battery- 
cooling-water circulatory system, 

At the time of starting of said fuel cell body, when a detection value of said hot water storage tank 
circulating-water-temperature detector is higher than a detection value of said battery-cooling-water 
thermometric element, Control said three-way-type control valve to carry out conduction of the 
battery cooling water to a battery-cooling-water condensator, and when low, When said three-way- 
type control valve is controlled to switch battery cooling water to a battery-cooling-water bypass 
line, and it is when [ said ] low and supply heat required at the time of starting of a fuel cell runs 
short, A fuel cell power plant having worked said battery-cooling- water temperature-up heater, and 
having an arithmetic and control unit which supplies thermal energy. 
[Claim 5] 

A fuel cell power plant comprising: 
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In the fuel cell power plant according to claim 4, said hot water storage tank internal temperature 
water cycle system is a three- way-type selector valve to in-and-out piping to a hot water storage 
tank, respectively. 

After said arithmetic and control unit carries out conduction of the warm water of the hot water 
storage tank upper part to said battery-cooling- water condensator at the time of starting of said fuel 
cell body, A function which changes said three-way-type selector valve so that it may flow back in 
the hot water storage tank upper part after adjusting said three-way-type selector valve so that it may 
flow back in the hot water storage tank lower part, and carrying out conduction of the warm water of 
the hot water storage tank lower part to said battery-cooling-water condensator conversely at the 
time of usual operation of a fuel cell. 

[Claim 6] 

A fuel cell power plant comprising: 

Replacing with said battery-cooling- water temperature-up heater in the fuel cell power plant 
according to claim 4 or 5, said hot water storage tank is reboiling ****** 0 f gas. 
A function to work reboiling ****** Q f said gas and to supply thermal energy when said arithmetic 
and control unit runs short of supply heat required at the time of starting of said fuel cell body. 

[Claim 7] 

The fuel cell power plant comprising according to claim 6: 

A hot water storage tank bypass line which bypasses said hot water storage tank and supplies warm 
water which ******( e d) by said reboiling ****** to a user hot water supply port. 
A hot-water supply temperature control valve which it was connected to this bypass line and 
provided on a hot-water-supply supply line to a user hot water supply port of warm water of the hot 
water storage tank upper part. 

A hot-water supply temperature detector formed on said hot-water-supply supply line. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the fuel cell power plant provided with the hot water storage tank as 
equipment for a waste heat management which collects the heat of the cooling water which received 
from the fuel cell, and its operating method, in order to carry out heat supply of the waste heat of a 
fuel cell effectively to external heat utilization equipment. 
[0002] 

[Description of the Prior Art] 

Although there are various types which change with an electrolytic kind, kinds of reforming raw 
material, etc. as a fuel cell built into a fuel cell power plant, For example, the solid polyelectrolyte 
type fuel cell is well known as a type fuel cell in which the operating temperature is comparatively as 
low as about 80 **, using solid polymer membrane as an electrolyte. 
[0003] 

This solid polyelectrolyte type fuel cell hydrogen in the fuel gas produced like the phosphoric acid 
fuel cell by carrying out steam reforming of the raw materials and mineral fuel, such as methane, and 
oxygen in the air, It is what supplies the fuel electrode and air pole of a fuel cell, respectively, and 
generates electricity based on electrochemical reaction, Also in the fuel cell power plant 
incorporating a solid polyelectrolyte type fuel cell, supply and take out the heat generated at the time 
of power generation for cooling water, and the temperature of a fuel cell body is maintained 
uniformly, and generating heat is collected, for example, it is using effectively with the equipment 
for a waste heat management of the calorifier for a waste heat management, etc. 
[0004] 

Although the method of facing reforming raw materials and mineral fuel to fuel gas, adding a steam 
to raw materials and mineral fuel, and promoting refining according to a catalyst with a fuel reformer 
is taken, It is necessary to supply a necessary water vapor content regularly for performing refining 
regularly, and to always supply the water corresponding to this to the feed unit of a steam. The water 
to be used needs to be water of a high grade, and it is usually that the ion exchange water from which 
the impurity was removed with ionic exchange-type water treatment equipment is used. 
[0005] 

On the other hand, although power generation produced water arises and combustion produced water 
arises with the combustion for catalyst heating for performing regularly the steam reforming reaction 
which is an endoergic reaction in a fuel reformer according to the electrochemical reaction of a fuel 
cell, These produced water has few impurities compared with the usual tap water, since the load of 
water treatment equipment is mitigable if these produced water is used as raw water, a recycled 
water tank and an exhaust gas cooler are added, and the method of collecting these produced water is 
taken. 
[0006] 

Drawing 8 is the fundamental distribution diagram of the solid polyelectrolyte type fuel cell power 
plant provided with the equipment for a waste heat management of this conventional kind which 
mainly paid its attention to the exhaust-heat-recovery system and the produced water recovery 
system. 
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[0007] 

In drawing 8 . the fuel cell 1 shown typically is constituted by allocating and laminating the cold plate 
lc which has a condenser tube or a cooling groove, whenever it piles up two or more unit cells which 
have the fuel electrode la and the air pole lb. 
[0008] 

As cooling water of a fuel cell, the pure water which stored liquid on the battery-cooling-water tank 
3 is used, by the cell cooling water circulation pump 5, conduction of the battery-cooling- water 
circulatory system 60 is carried out, and a fuel cell is supplied. In order to cool this, cooling 
maintenance of the cooling water which came out of the fuel cell is carried out by the battery- 
cooling-water condensator 2 formed in the battery-cooling-water circulatory system 60, the bypass 
line 18 which bypasses this, and the three-way-type control valve 7 which adjusts both flow rate at 
prescribed temperature, for example, 75 **. This adjustment control is performed by adjusting the 
opening of said three- way-type control valve 7 based on the difference of the output value of the 
thermometer 6 established in the battery-cooling- water tank 3, and a predetermined temperature 
setting value. 
[0009] 

On the other hand, to the battery-cooling-water condensator 2, the recycled water in a fuel cell power 
plant is supplied, and battery cooling water is cooled to it. The recycled water of the recycled water 
tank 50 is supplied to the battery-cooling-water condensator 2 with the recycled water pump 51, is 
taken out by the exterior of a fuel cell power plant package after that, is supplied to the hot water 
storage tank 10 as equipment for a waste heat management, supplies the waste heat of a fuel cell 
here, and uses it for hot water supply etc. 
[0010] 

The hot water temperature in the hot water storage tank 10 is high enough, and when waste heat 
from a fuel cell cannot finish throwing away here, it cools with the recycled water condensator 53 
and the recycled water cooling fan 54 in the lower stream. Then, recycled water is supplied to the 
exhaust gas cooler 55, carries out direct contact of the exhaust gas from the air pole of a fuel cell, 
and the combustion gas from the fuel reformer which is not illustrated to recycled water, cools these 
exhaust gas, and collects produced water. 41 shows exhaust outlet piping and 56 shows recycled 
water condensator outlet piping. 
[0011] 

The branch line 46 of the pure water used as the steam for refining is established in the outlet side of 
the cell cooling water circulation pump 5, and refining service water is regularly supplied to the fuel 
reformer which is not illustrated from here. Therefore, although it is necessary to always supply the 
part, this is supplied from the makeup water supply line 57, when it is supplied via the water 
treatment equipment 58 and recycled water runs short from recycled water. 
[0012] 

Since the operating temperature of a solid polyelectrolyte type fuel cell is about 80 **, in order to 
maintain this temperature, the fuel cell outlet temperature of cooling water will also be about 80 **. 
Since it is necessary to lower the temperature of the recycled water which came out of the recycled 
water condensator 53 on the other hand in order to collect exhaust gas and to make the makeup water 
from the outside into zero as much as possible to 45 ** or less, the hot water storage tank inlet 
temperature of recycled water will be about 50 ** as the result. 
[0013] 

Next, the example of the conventional system of drawing 7 is described. The system shown in 
drawing 8 shows the example of a system of a different small capacity polymer electrolyte fuel cell 
power plant in part, and the system shown in drawing 7 omits and shows some members, after 
[ expedient ] this invention explains. In drawing 7 . the same number is given to the same function 
member as the member shown in drawing 8. and the detailed explanation is omitted to it. 
[0014] 

In recent years, from a viewpoint of new energy policy promotion, development of a small capacity 
polymer electrolyte fuel cell power plant progresses quickly, and examination installed in a home, a 
small-scale place of business, etc. is advanced. It is common to generate a line intermediary and an 
economic merit for the cogeneration which carries out accumulation of about 70 ** warm water 
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produced along with the time of a small capacity polymer electrolyte fuel cell power plant generating 
electric power to a hot water storage tank, and carries out hot water supply to a bathroom or a 
kitchen at these installation places. 
[0015] 

Within the limits of the dashed dotted line shown by 20 in drawing 7 shows the inside of the package 
of a small capacity polymer electrolyte fuel cell power plant. Although much apparatus exists in the 
inside of the package 20 besides the member shown with the parts numbers 1-7, these are omitted 
here. 
[0016] 

1 shows a fuel cell body and the generated heat is supplied to the external hot water storage tank 10 
by the battery-cooling-water condensator 2 as mentioned above. At this time, the battery-cooling- 
water flow which passes the battery-cooling-water condensator 2 is suitably adjusted so that it may 
become the temperature which the fuel cell body's 1 is stable and can operate the detection 
temperature by the battery-cooling-water thermometric element 6 by the three- way-type control 
valve 7. Accumulation of the heat supplied outside by the battery-cooling-water condensator 2 is 
carried out to the hot water storage tank 10 with the hot water storage tank circulating water sent out 
with the hot water storage tank circulating water pump 9. 
[0017] 

If the hot water storage tank circulating-water-temperature detector 8 detects that the temperature 
level of the hot water storage tank 10 reached beyond constant value, the hot water storage tank 
circulating water condensator 1 1 will operate, and it will be controlled to be able to perform 
normally battery-cooling- water temperature control of a fuel cell power plant. After hot water 
storage tank circulating water is drawn from the lower part of the hot water storage tank 10 and is 
heated by the battery-cooling- water condensator 2, it serves as a piping configuration supplied to the 
hot water storage tank upper part. This is for supplying the temperature of the highest possible level 
to the user hot water supply port 16 which uses the warm water of a hot water storage tank in 
consideration of the temperature level of the temperature distribution of the warm water by the free 
convection of hot water storage tank 10 inside, i.e., the upper levels in the hot water storage tank 10, 
being high. 
[0018] 

In order to prepare for a power generation start on the other hand at the time of an activation process 
until a fuel cell power plant results in power generation and to carry out temperature up of the 
temperature of the fuel cell body 1 to a predetermined temperature, battery cooling water is heated 
with the battery-cooling- water temperature-up heater 4 formed in the battery-cooling-water tank 3. 
At this time, the channel of battery cooling water is set up by the three-way-type control valve 7 
bypass the battery-cooling-water condensator 2 so that the heat of the battery cooling water by which 
temperature up was carried out may not be missed. 
[0019] 

In drawing 7 , 60 shows the opening and closing valve of the city water supplied according to the 
amount of the warm water used in the user hot water supply port 16, in order that 80 may maintain 
the battery-cooling-water circulatory system and 60a to a battery-cooling-water bypass line, and may 
be maintained in a hot water storage tank internal temperature water cycle system and 17 may 
maintain the surface level of the hot water storage tank 10 within the limits of predetermined. 
[0020] 

[Problem(s) to be Solved by the Invention] 

By the way, there were the following problems in the above small capacity polymer electrolyte fuel 

cell power plants. 

[0021] 

As mentioned above, since the installation to a home or a small-scale place of business is assumed, a 
small capacity polymer electrolyte fuel cell power plant at midnight etc. when the electricity demand 
of an installation place becomes very small. It is possible to raise economical efficiency by 
performing what is called daily start and stop operation (DSS operation) that suspends a power plant, 
and doubles and starts timing at the time of the increase in electricity demand of the next morning. 
[0022] 
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However, the procedure to which temperature up of the temperature of each part of a device is 
carried out to a predetermined temperature is required for starting of a power plant, before long, 
temperature up and the means to circulate are taken by the temperature up of a fuel cell body in fuel 
cell cooling water, and the electric heater is used for temperature up. For this reason, what is called 
starting electric power is consumed until a fuel cell power plant results in power generation, and 
there is a problem by which economical efficiency will be spoiled at this rate. 
[0023] 

It was made in order to cancel the above-mentioned problem, and SUBJECT of this invention 
controls the power consumption at the time of starting, and providing a fuel cell power plant with 
high economical efficiency and its operating method has this invention. 
[0024] 

[Means for Solving the Problem] 

In an operating method of a fuel cell power plant with which this invention supplies waste heat of a 
fuel cell to a hot water storage tank as equipment for a waste heat management via battery cooling 
water in order to solve above-mentioned SUBJECT, Suppose that a part of thermal energy of supply 
heat required at the time of starting of said fuel cell stored in said hot water storage tank in part at 
least is exploited (invention of Claim 1). 
[0025] 

As an embodiment of an invention of said Claim 1, an invention of Claims 2-3 is preferred. That is, 
in the operating method according to claim 1, supply of thermal energy stored in said hot water 
storage tank is performed by carrying out conduction of the warm water of a hot water storage tank 
internal temperature water cycle system to a battery-cooling-water condensator formed in the 
battery-cooling- water circulatory system (invention of Claim 2). 
[0026] 

In said operating method according to claim 2, detected water temperature of a prescribed position of 
said hot water storage tank internal temperature water cycle system, When it is when lower than 
detected water temperature of a prescribed position within the battery-cooling-water circulatory 
system and supply heat required at the time of starting of said fuel cell runs short, A battery-cooling- 
water temperature-up heater formed in reboiling ****** or the battery-cooling-water circulatory 
system of gas with which said hot water storage tank is provided is worked, and thermal energy is 
supplied (invention of Claim 3). 
[0027] 

It is as follows when a operation effect of an invention of said Claims 1-3 is described in the gross. If 
a fuel cell power plant stops in said DSS operation, although a temperature level will fall to the 
outdoor-air-temperature neighborhood early comparatively by heat dissipation, small [ capacity ] the 
small battery-cooling-water tank 3 and the fuel cell body 1 of calorific capacity, The hot water 
storage tank 10 has large capacity, and since heat insulating construction is performed enough, it is 
possible to maintain an elevated temperature till the next morning. Therefore, when temperature up 
of the battery cooling water is carried out to near the temperature level of the hot water storage tank 
10 via the battery-cooling- water condensator 2 and the temperature does not result in a 
predetermined temperature suitable for operation of the fuel cell body 1 at the time of starting, A 
starting method which heats or ****** further with the battery-cooling- water temperature-up heater 
4 enables it to delete the battery-cooling-water temperature-up heater 4. 
[0028] 

As a device for enforcing said operating method, an invention of the following Claims 4-7 is 
preferred. Namely, a fuel cell body and the battery-cooling-water circulatory system which cools a 
fuel cell body, A hot water storage tank and a hot water storage tank internal temperature water cycle 
system as equipment for a waste heat management of a fuel cell body, A battery-cooling-water 
condensator which it was provided in said battery-cooling-water circulatory system, and was 
constituted so that warm water of said hot water storage tank internal temperature water cycle system 
and heat exchange were possible, A battery-cooling- water temperature-up heater and a battery- 
cooling-water thermometric element formed in said battery-cooling-water circulatory system, In a 
fuel cell power plant provided with a battery-cooling-water bypass line and a three-way-type control 
valve of a hot water storage tank circulating- water-temperature detector formed in said hot water 
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storage tank internal temperature water cycle system, and a battery-cooling- water condensator 
formed in said battery-cooling-water circulatory system, 

At the time of starting of said fuel cell body, when a detection value of said hot water storage tank 
circulating- water-temperature detector is higher than a detection value of said battery-cooling- water 
thermometric element, Control said three-way-type control valve to carry out conduction of the 
battery cooling water to a battery-cooling-water condensator, and when low, When said three- way- 
type control valve is controlled to switch battery cooling water to a battery-cooling-water bypass 
line, and it is when [ said ] low and supply heat required at the time of starting of a fuel cell runs 
short, Said battery-cooling-water temperature-up heater should be worked, and it should have an 
arithmetic and control unit which supplies thermal energy (invention of Claim 4). 
[0029] 

In the fuel cell power plant according to claim 4, said hot water storage tank internal temperature 
water cycle system, Equip in-and-out piping to a hot water storage tank with a three-way-type 
selector valve, respectively, and said arithmetic and control unit, After carrying out conduction of the 
warm water of the hot water storage tank upper part to said battery-cooling-water condensator at the 
time of starting of said fuel cell body, After having adjusted said three-way-type selector valve so 
that it might flow back in the hot water storage tank lower part, and carrying out conduction of the 
warm water of the hot water storage tank lower part to said battery-cooling-water condensator 
conversely at the time of usual operation of a fuel cell, it should have a function which changes said 
three-way-type selector valve so that it may flow back in the hot water storage tank upper part 
(invention of Claim 5). This will present temperature up of battery cooling water with hot warm 
water in the upper layer in a hot water storage tank via a battery-cooling- water condensator, and 
temperature up of efficient battery cooling water becomes possible. 
[0030] 

In the fuel cell power plant according to claim 4 or 5, replace with said battery-cooling- water 
temperature-up heater, and said hot water storage tank is provided with reboiling ****** of gas, and 
said arithmetic and control unit, When supply heat required at the time of starting of said fuel cell 
body ran short, it should have a function to work reboiling ****** of said gas and to supply thermal 
energy (invention of Claim 6). By this, even when a temperature level of a hot water storage tank is 
low, it becomes possible to carry out temperature up of the battery cooling water certainly, and 
deletion of a battery-cooling-water temperature-up heater is attained. 
[0031] 

A hot water storage tank bypass line which bypasses said hot water storage tank and supplies warm 
water which ******(ed) by said reboiling ****** to a user hot water supply port in said fuel cell 
power plant according to claim 6, It should have a hot-water supply temperature control valve which 
it was connected to this bypass line and provided on a hot- water-supply supply line to a user hot 
water supply port of warm water of the hot water storage tank upper part, and a hot-water supply 
temperature detector formed on said hot-water-supply supply line (invention of Claim 7). In a system 
which did not add a new supplementary bathtub-heating function to a line of a hot water storage tank 
and a user hot water supply port by this but by which ** also enabled deletion of a battery-cooling- 
water temperature-up heater, Even when temperature of a hot water storage tank is low, it becomes 
possible to supply warm water of temperature which a user demanded, and it becomes possible to 
add convenience to a user. 
[0032] 

[Embodiment of the Invention] 

Based on Drawings, working example of this invention is described below. 
[0033] 

Drawing 1 is a distribution diagram showing working example in connection with this invention, 
gives the same number to the member which has the same function in drawing 7 , and omits that 
detailed explanation. The point of difference between drawing 1 and drawing 7 is a point provided 
with the arithmetic and control unit 70 according to claim 4 in drawing 1 . 
[0034] 

On the time of starting of a fuel cell power plant, and in the power plant of conventional drawing 7 . 
Since the battery-cooling-water condensator 2 is bypassed by the three-way-type control valve 7, 
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Even if the detection temperature of the hot water storage tank circulating-water- temperature 
detector 8 had exceeded the detection temperature by the battery-cooling-water thermometric 
element 6, using the heat of hot water storage tank circulating water for the temperature up of battery 
cooling water through the battery-cooling- water condensator 2 was not performed, but. In working 
example of drawing 1 , the detection temperature of the hot water storage tank circulating-water- 
temperature detector 8, The calculation function which measures the detection temperature by the 
battery-cooling-water thermometric element 6 is added to the conventional device, While the 
detection temperature of the hot water storage tank circulating-water-temperature detector 8 has 
exceeded the detection temperature by the battery-cooling-water thermometric element 6, It becomes 
possible to give the heat of the hot water storage tank 10 to battery cooling water by performing 
control which adjusts the three-way-type control valve 7 to the battery-cooling-water condensator 2 
side, and operates the hot water storage tank circulating water pump 9. 
[0035] 

When supply heat required at the time of starting of a fuel cell runs short, the insufficiency can be 

filled up with the battery-cooling-water temperature-up heater 4. 

[0036] 

Next, drawing 2 - drawing 4 are explained. Working example of drawing 2 shows working example 
in connection with Claim 5 which added the three-way- type selector valves 12A and 12B and related 
piping further to working example of drawing 1 . Drawing 3 and drawing 4 are the figures explaining 
the time of usual operation of the system shown in drawing 2 , respectively, and starting. 
[0037] 

As shown in drawing 2 , to the entrance exit of the hot water storage tank 1 0 in the hot water storage 
tank internal temperature water cycle system 80 The three-way-type selector valves 12A and 12B, It 
has composition which forms the piping 13A and 13B which connects each three-way-type selector 
valves 12A and 12B and entrance exit of the hot water storage tank 10, During power-plant 
operation of a fuel cell, it is considered as the channel which can supply the hot warm water which is 
in the upper layer in the high temperature hot water and the hot water storage tank 10 which are 
made open and produced from the fuel cell body 1 in close and the line of 14A and 14B about the 
line of 13A and 13B to the user hot water supply port 16 as shown in drawing 3 . 
[0038] ' 

On the other hand, the temperature up of efficient battery cooling water becomes possible by 
presenting the temperature up of battery cooling water with the hot warm water which makes the line 
of 13 A and 13B close, and is in the upper layer in the hot water storage tank 10 about open and the 
line of 14A and 14B in it via the battery-cooling-water condensator 2 as shown in drawing 4 at the 
time of starting of a fuel cell power plant. 
[0039] 

Next, drawing 5 is explained. Working example of drawing 5 shows working example in connection 
with Claim 6 which added reboiling ****** 30 of gas fiirther4o working example of drawing 2 . Like 
drawing 5. when the supplementary bathtub-heating function by gas is added, even when the 
temperature level of the hot water storage tank 10 is low, it becomes possible to carry out 
temperature up of the battery cooling water certainly, and deletion of the battery-cooling-water 
temperature-up heater 4 is attained. 
[0040] 

By adding the hot water storage tank bypass line 31 and the hot-water supply temperature control 
valve 32, and the hot-water supply temperature detector 33, as shown in working example of 
drawing 6 in connection with Claim 7, In the system which did not add a new supplementary 
bathtub-heating function to the line of the hot water storage tank 10 and the user hot water supply 
port 16 but by which ** also enabled deletion of the battery-cooling- water temperature-up heater 4, 
even when the temperature of the hot water storage tank 10 is low, it becomes possible to supply the 
warm water of the temperature which a user needs. 
[0041] 

[Effect of the Invention] 

In the operating method of the fuel cell power plant which supplies the waste heat of a fuel cell to the 
hot water storage tank as equipment for a waste heat management via battery cooling water 
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according to [ above-mentioned passage ] this invention, 

Since a part of thermal energy of supply heat required at the time of starting of said fuel cell stored in 
said hot water storage tank in part at least is exploited, 

The power consumption at the time of starting can be controlled, and a fuel cell power plant with 
high economical efficiency and its operating method can be provided. 
[Brief Description of the Drawings] 

[Drawing ll The distribution diagram showing working example of the fuel cell power plant of this 
invention 

[Drawing 21 The distribution diagram showing working example of the fuel cell power plant with 
which these inventions differ 

[Drawing 31 The figure explaining the time of usual operation of the device shown in drawing 2 
[Drawing 4] The figure explaining the time of starting of the device shown in drawing 2 
[Drawing 51 The distribution diagram showing working example of a further different fuel cell power 
plant of this invention 

fDrawing 61 The distribution diagram showing working example of a further different fuel cell power 
plant of this invention 

[Drawing 71 The distribution diagram showing an example of the conventional fuel cell power plant 
[Drawing 8] The distribution diagram in which drawing 7 of the conventional fuel cell power plant 
shows a different example 
[Description of Notations] 

A fuel cell body, 2:battery-cooling-water condensator, 3 : 1: A battery-cooling-water tank, A battery- 
cooling-water temperature-up heater, 6:battery-cooling-water thermometric element, 8 : 4: A hot 
water storage tank circulating- water-temperature detector, A hot water storage tank, 12 A, a 
12B:three-way-type selector valve, 16 : 10: A user hot water supply port, 30: Reboiling 
31:hot water storage tank bypass line, 32:temperature-of-stored-hot-water degree control valve, 
33:temperature-of-stored-hot-water degree detector, 60 :battery-cooling- water circulatory system, a 
60a:battery-cooling-water bypass line, 70: arithmetic and control unit, 80 : hot water storage tank 
internal temperature water cycle system. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The distribution diagram showing working example of the fuel cell power plant of this 
invention 

[Drawing 2] The distribution diagram showing working example of the fuel cell power plant with 
which these inventions differ 

[Drawing 31 The figure explaining the time of usual operation of the device shown in drawing 2 
[Drawing 4] The figure explaining the time of starting of the device shown in drawing 2 
[Drawing 5] The distribution diagram showing working example of a further different fuel cell power 
plant of this invention 

[Drawing 6] The distribution diagram showing working example of a further different fuel cell power 
plant of this invention 

[Drawing 7] The distribution diagram showing an example of the conventional fuel cell power plant 
[Drawing 8] The distribution diagram in which drawing 7 of the conventional fuel cell power plant 
shows a different example 
[Description of Notations] 

A fuel cell body, 2:battery-cooling-water condensator, 3 : 1 : A battery-cooling- water tank, A battery- 
cooling-water temperature-up heater, 6:battery-cooling-water thermometric element, 8 : 4: A hot 
water storage tank circulating-water-temperature detector, A hot water storage tank, 12 A, a 
12B:three- way-type selector valve, 16 : 10: A user hot water supply port, 30: Reboiling ****** ? 
31:hot water storage tank bypass line, 32:temperature-of-stored-hot-water degree control valve, 
33 :temperature-of-stored-hot- water degree detector, 60:battery-cooling- water circulatory system, a 
60a:battery-cooling-water bypass line, 70:arithmetic and control unit, 80 : hot water storage tank 
internal temperature water cycle system. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 




[Drawing 4] 
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